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REMARKS 

Claims 1-10 are presently pending in the application. 

Claim 10 has been added which recites that the particulate binder is an elastic copolymer 
containing a core-shell type rubber particle. Support for this amendment may be found in the 
specification at least at page 9, lines 16-19. No new matter has been added by this amendment, 
and entry is respectfully requested. 

The Examiner has rejected claims 1-3 and 6 under 35 U.S.C. § 103(a) as being 
unpatentable over U.S. Patent No. 6,444,351 of Goto ("Goto") in view of either JP 08-007881 of 
Umeda et a). ("Umeda") or JP 2000-048805 of Matsuo et al. ("Matsuo"). Further, claims 4, 5 
and 7-9 have been rejected under 35 U.S.C. § 103(a) as being unpatentable over Goto in view of 
Umeda or Matsuo and further in view of U.S. Patent No. 5,595,841 of Suzuki ("Suzuki"). 
Applicants respectfully traverse these rejections and the arguments in support thereof as follows, 
and respectfully request reconsideration and withdrawal of the rejections. 

Rejection Under § 103(a) Based on Goto in view of Umeda or Matsuo 
Regarding claims 1-3 and 6, the Examiner argues that Goto discloses a spirally wound 
cell including a negative electrode sheet comprising graphite, which is a carbon material, and a 
binder, thus forming a mixture which intercalates lithium. The cell allegedly includes a positive 
electrode sheet which has an active material density of 3.6 g/ml and comprises the transition 
metal oxide LiCo0 2 and polyvinylidene fluoride as a binder, as well as a separator between the 
electrodes which contains a lithium salt and a non-aqueous solvent. As seen in Fig. 4, the cell 
may allegedly have an elliptical cross section. The Examiner acknowledges that Goto does not 
teach that the binder is particulate. 

However, Umeda allegedly discloses a cell with lithium transition metal oxide cathodes 
which include a particulate binder (sections [0007] and [0008]) which would increase the cell's 
ability to maintain capacity ([0008]) and produce adhesive strength ([0011]). Accordingly, the 
Examiner concludes that it would have been obvious to use the particulate binder of Umeda in 
the cathode of the cell of Goto. 
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Alternatively, Matsuo allegedly discloses a cell with lithium transition metal oxide 
cathodes including a particulate binder (sections [0009], [0011] and [0012]) which would 
increase the cell's ability to maintain capacity in long-term repeat use ([0007]). The Examiner 
thus concludes that it would have been obvious to use the particulate binder of Matsuo in the 
cathode of the cell of Goto. 

Finally, regarding claims 3 and 6, the Examiner argues that while Goto does not 
specifically disclose the claimed length ratio of the two elliptical axes or the range of the amount 
of binder relative to the amount of active material, the shape of the cell would affect its 
compatibility with devices using current therefrom, and the amounts of electrode components 
would have an effect on the capacity and mechanical strength of the electrode. Since the latter 
would allegedly be important due to the stresses involved with rolling a set of flat components 
into a spiral, the Examiner concludes that determining optimum values for the ratio of axial 
lengths and relative amounts of electrode components would be within the skill of the artisan. 
Applicants respectfully traverse this rejection as follows. 

The Examiner contends that the particulate binder taught by Umeda would increase the 
cell's ability to maintain capacity and produce adhesive strength, and that the particular binder of 
Matsuo would increase the cell's ability to maintain capacity in long term repeat use. Based on 
these teachings, the Examiner concludes that it would have been obvious to utilize the particulate 
binder of Umeda or Matsuo in the cathode of the cell of Goto. However, neither Umeda nor 
Matsuo teaches or suggests that the use of such particulate binders would or could result in a 
positive electrode which has an active material density in the claimed range of 3 to 4 g/ml, 
densities which are markedly improved from those in conventional electrodes. 

The claimed range of active material density is important for the present invention. As 
described in the specification (page 8, second paragraph), if the active material density is less 
than 3.0 g/ml, the positive electrode fails to have sufficient conductivity so that the life of the 
battery is shorter. Conversely, if the active material density is greater than 4.0 g/ml, the positive 
electrode becomes prone to collapse. Applicants have thus found that it is particularly desirable 
if the active material density is 3.4 to 3.7 g/ml, which balances the conductivity and strength of 
the positive electrode. As further explained (see page 8, last paragraph), the active material 
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density varies depending on the conditions under which the positive electrode is rolled after the 
positive electrode mixture is applied to the core member, even if the mixture has the same 
composition. 

Therefore, given the lack of teaching by Umeda and Matsuo of any active material 
density, and since Goto merely teaches in one Example that the density was 3.6 g/ml but is silent 
as to the benefits of particular active material densities, it would not have been obvious based on 
the cited references to sufficiently roll the active material of either Umeda or Matsuo in order to 
arrive at the claimed active material density, even if, arguendo, the claimed densities were even 
achievable from the compositions of Umeda or Matsuo. 

Umeda and Matsuo are both directed to the adherability of a binder. When the adhering 
forces increase, an active material is inhibited from separating from an electrode plate, regardless 
of the active material density, resulting in improved capacity maintenance ability of the battery. 
However, based on Umeda or Matsuo, there would be no motivation for a skilled artisan to roll- 
press the positive electrode until the active material density becomes as high as 3 to 4 g/ml as 
claimed. 

Matsuo discloses a positive electrode or a negative electrode containing a binder which 
comprises a particulate resin with a particle size of 0.05 to 100 jam. As described in paragraph 
[0074], a translation of which is attached for the Examiner's convenience, the binder was used in 
an amount of 5 parts by weight per 90 parts by weight of the active material (equivalent to about 
5.55 parts by weight binder per 100 parts by weight of active material). A conductive agent 
(acetylene black) was also used in an amount of 5 parts by weight. The relative amount of 
binder taught by Matsuo is thus outside the claimed range of binder to lithium-containing 
transition metal oxide of 0.4 - 2 parts by weight to 100 parts by weight. As explained at the first 
paragraph at page 11 of the specification, if the amount of particulate binder is greater than 2 
parts by weight, the porosity of the positive electrode is lowered, resulting in a deterioration of 
the function of the positive electrode. However, since Matsuo does not recognize the 
disadvantage of utilizing relatively larger quantities of particulate binder, and since, as 
acknowledged by the Examiner, Goto does not teach or suggest particulate binders nor the 
necessity of reducing the relative amount of binder, one skilled in the art would not be motivated 
to reduce the relative amount of particulate binder from that taught by Matsuo to fail within the 
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claimed range. In fact, it would not even be possible to achieve an active material density as 
high as that achieved by the present invention using the composition of Matsuo. 

Umeda discloses (see attached translation of paragraphs [0030] and [0031]) that an 
electrode plate was prepared which contained a particulate binder used in an amount of 5 parts 
by weight per 85 parts by weight of the active material (equivalent to about 5.8 parts by weight 
binder per 100 parts by weight active material). A conductive material powder (graphite powder) 
was used in an amount of 10 parts by weight. Using such a composition, it is also not possible to 
achieve an active material density as high as that achieved by the present invention. 

Further, as explained above in relation to Matsuo, the relative amount of binder taught 
by Umeda is also outside of the claimed range of 0.4 - 2 parts by weight binder to 100 parts by 
weight transition metal oxide. The relative amount of particulate binder is also so high that the 
porosity of the positive electrode would be lowered, resulting in deterioration of the positive 
electrode. Additionally, since Umeda also does not recognize the disadvantage of utilizing 
relatively larger quantities of particulate binder, and since, as acknowledged by the Examiner, 
Goto does not teach or suggest particulate binders nor the necessity of reducing the relative 
amount of binder, one skilled in the art would not be motivated to reduce the amount of 
particulate binder from that taught by Umeda to fall within the claimed range. In fact, it would 
not even be possible to achieve an active material density as high as that achieved by the present 
invention using the composition of Umeda. 

Umeda teaches in paragraph [001 1] that: 

What this invention is characterized is: a binder exists as a dispersing particle at 
least in a coating solution of an active material. When a particulate binder shows 
thermoplastic or thermosetting property, concurrently with or after the process for 
applying the binder to a metallic foil current collector and removing a dispersion 
medium, it is heat treated; when the particulate binder shows ionizing-radiation 
hardenability, it is irradiated with ionizing radiation. By the above treatment (the 
heat treatment or irradiation with ionizing radiation), an adherability is generated 
between the surface of the particulate binder and the surface of a particulate active 
material or a conductive material to fix the particulate active material and the 
conductive material, so that an active material coated film is formed and used as 
an electrode plate." 
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In other words, the particulate binder of Umeda is not capable of generating adherability 
without a treatment such as heat-treatment or irradiation with ionizing radiation. In contrast, as 
described in the Examples of the present specification, the present invention does not require 
such treatment steps for fixing or adhering the binder and the active material. 

In Example 1, Goto discloses a positive electrode having an active material density of 3.6 
g/ml and a composition containing LiCoC>2 ? graphite, and PVDF in a ratio of 91:6:3. In such an 
electrode, the porosity would be as low as 10.4%, which is significantly lower than the normally 
required porosity of 18% or more. Accordingly, the description by Goto is practically unrealistic 
and Applicants respectfully submit that it is not proper to rely on this Example as a basis for 
rejection. 

Finally, Matsuo and Umeda only disclose polyamide elastomer as the particulate resin. 
As recited in claim 10 and described at page 9, lines 16-19, the elastic copolymer according to 
the invention contains a core-shell type rubber particle composed of an acrylonitrile core and a 2- 
ethylhexyl acrylate flexible shell. Such an elastic copolymer is not taught or suggested by Goto, 
Matsuo or Umeda. 

For all of these reasons, Applicants respectfully submit that even the proposed 
combinations of Goto with Umeda or Matsuo would not result in the present invention. 
Accordingly, reconsideration and withdrawal of the § 103(a) rejection are respectfully requested. 

Rejection Under $ 103(a) Based on Goto in view of Umeda or Matsuo and Suzuki 
Regarding claims 4, 5, and 7-9 the Examiner acknowledges that the proposed 
combinations of Goto with Umeda or Matsuo do not teach or suggest the claimed positive 
electrode binder being an elastic copolymer having units of 2-ethylhexylacrylate, acrylic acid 
and acrylonitrile, or that the positive electrode also includes a conductive mixture of graphite and 
carbon black in specific amounts relative to each other and to the active material. The Examiner 
argues that the range of the amount of binder relative to the electrode material recited in claim 9 
would be obvious for the reasons summarized above. Further, Suzuki allegedly discloses the 
claimed copolymer in the form of a latex, which would be elastomeric, in either or both 
electrodes. Since the polymer of Suzuki is allegedly the same as the claimed polymer, the 
Examiner argues that the claimed spectroscopic characteristics would inherently accrue. 
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In addition, the Examiner argues that Suzuki teaches that a second polymer may be 
used, some of which have ethylene units, and thus a polyethylene structure. The polymer 
disclosed by Suzuki allegedly provides, "good cycle characteristics, high capacity, and improves 
first cycle efficiency and production fitness". For this reason, the Examiner concludes that it 
would have been obvious to use the polymers of Suzuki in either of the electrodes of Goto in 
particulate form as taught by Umeda or Matsuo. Also, since Suzuki allegedly teaches the 
polymers to be in latex form and thus elastomeric, the Examiner concludes that they would be 
beneficial under the mechanical stresses of the spiral arrangement disclosed by Goto. 

Finally, the Examiner contends that Suzuki also discloses a conductive agent for the 
positive electrode comprising a combination of graphite and acetylene black, and gives 
guidelines for the amounts of these additives which are contained in the electrode. In view of 
these teachings, the Examiner concludes that it would have been obvious to use a conductive 
agent for the positive electrode of Goto, the combination of graphite and acetylene black 
disclosed by Suzuki, and to optimize the relative amounts of the components of the resulting 
electrode. Applicants respectfully traverse this rejection as follows. 

For the reasons discussed previously, even the proposed combinations of Goto with 
Umeda or Matsuo would not result in all of the features of the claimed invention, such as the 
claimed active material density or the range of binder to active material. Suzuki does not cure 
these deficiencies, and thus even if the proposed combination with Suzuki were proper, the 
combination would also not result in the present invention. 

In fact, Goto teaches a positive electrode having an active material density of 3.6 g/ml 
which contains PVDF as a binder, and Suzuki teaches binders which may contain the claimed 
polymers. However, there is nothing in Suzuki to teach or suggest that incorporation of such 
binders into the positive electrode of Goto would maintain an active material density which falls 
within the claimed range, and neither Goto nor Suzuki teaches or suggests the criticality of the 
active material density in the positive electrode material. 

Finally, the present invention demonstrates results which would not be expected based 
on the proposed combination of Goto, Matsuo or Umeda, and Suzuki. For example, as discussed 
above, the active material density is critical to achieving the results of the present invention. 
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Specifically, as shown in Example 2, a series of positive electrode sheets were prepared which 
each contained the same active material, LiCo0 2 , and the same particulate binder, but which 
differed in the density of the active material. Using sheet "B", having a density of 2.9 g/ml 
(below the claimed range of 3.0 to 4.0 g/ml), a battery with sufficient life was not obtained. As 
shown in Table 1, the capacity maintenance rate, critical oblateness, and contact angle values for 
this battery were all lower than those batteries having active material densities in the claimed 
range. 

Therefore, since the criticality of the particulate binder and the active material density are 
not taught or suggested by Goto, Matsuo, Umeda or Suzuki, and because the results obtained by 
the presently claimed batteries, having a particulate binder and an active material density in the 
claimed range of 3.0 to 4.0 g/ml, would not be expected based on Goto, Matsuo, Umeda or 
Suzuki or any combination thereof, even if a prima facie case of obviousness had been 
established, it would be overcome. 

Accordingly, reconsideration and withdrawal of the § 103(a) rejection based on Goto in 
view of Matsuo or Umeda and Suzuki are respectfully requested. 

Based on the above Remarks, it is respectfully submitted that the pending claims are 
patentably distinct from the prior art of record and in condition for allowance. A Notice of 
Allowance is respectfully requested. 



WWS/SMK:smk 

Attachments: Sections of JP 2000-48805 and JP 08-7881 and Partial Translations thereof 



Respectfully submitted, 




/2 TdOH By: 




Registration No. 51,864 

AKIN GUMP STRAUSS HAUER & FELD LLP 

One Commerce Square 
2005 Market Street, Suite 2200 
Philadelphia, PA 19103-7013 
Telephone: 215-965-1200 
Direct Dial: 215-965-1344 
Facsimile: 215-965-1210 
E-Mail: skatz@akingump.com 
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Partial Translations of J P 2000-048805 of Matsuo and .TP 08-007881 of Umeda 
Matsuo (2000-048805) 

[0069] 

(3) Preparation of gel particle dispersion (a) 

5 parts by weight of polyamide elastomer (A) and 95 parts by weight of N- 
methyl pyrrolidone (hereafter abbreviated to NMP) were put into a flask with a rotary 
column and an agitator attached thereto, where a nitrogen air was circulated at 180* for 1 
hour to prepare an NMP solution of polyamide elastomer (A). The resultant solution was 
heated to control a cooling speed, agitated while a temperature falling speed was kept at 
20°C/hour, and cooled down to room temperature, to obtain a gel particle dispersion (a) . 
The solution was turned cloudy at the temperatures between 90 to 50°C, and precipitation of 
gel was observed. 



[0074] 

Separately, 0.5 mol of carbon lithium and 1 mol of carbon cobalt were 
mixed, and the mixture was baked in the air at 900°C for 5 hours, to obtain LiCoCK 90 
parts by weight of LiCo0 2 obtained and 5 parts by weight of acetylene black as a 
conductive agent were dispersed in 100 parts by weight of the gel particle dispersion (a) 
(binder dispersion for electrode coating) to obtain a slurry-like coating solution for a 
positive electrode. The viscosity of the coating solution was 30000 cps (23°C, 1 rpm, 
measured by an E-type viscosimeter). This coating solution for the positive electrode was 
applied to an aluminum foil with a size of 10 cm x 30 cm x 15 |im, which was then dried in 
an oven at 105°C, with the coated surface thereof placed as the underside. 



Umeda (H08-007881) 

[0011] 

What this invention is characterized is: a binder exists as a dispersing particle 
at least in a coating solution of an active material. When a particulate binder shows 
thermoplastic or thermosetting property, concurrently with or after the process for applying 
the binder to a metallic foil current collector and removing a dispersion medium, it is heat 
treated; when the particulate binder shows ionizing-radiation hardenability, it is irradiated 
with ionizing radiation. By the above treatment (the heat treatment or irradiation with 
ionizing-radiation), an adherability is generated between the surface of the particulate 
binder and the surface of a particulate active material or a conductive material to fix the 
particulate active material and the conductive material, so that an active material coated film 
is formed and used as an electrode plate. Namely, when the particular binder is constituted 
of a thermoplastic resin, concurrently with or after the step of applying the coating solution 
of an active material to the current collector and removing the dispersing medium, the 
binder is heat treated at a temperature higher than the softening point of the thermoplastic 
resin to soften or dissolve the surface of the particle so that the adherability is generated 
between the surface of the particulate binder and the surface of the particulate active 
material or the conductive material. This leads to formation of the active material coating 
layer to obtain an electrode plate. 
[0030] 

[Example] 

((Coating solution for positive electrode active material)) 
-Particulate binder: 5% polymethyl acrylate fine particle with an average particle size of 
about 2 |im (MP- 1400, manufactured by Souken, softening point of 90°C) 
-Positive electrode active material powder: 85% LiCoO? powder with an average particle 
size of about 10 jam 



-Conductive material powder: 10% graphite powder with an average particle size of about 3 
|im 

-Dispersion medium: 30% isopropyl alcohol 

((Coating solution for positive electrode active material)) 
-Particulate binder: 5% of the fine particle described in the synthesis example (1): 
-Positive electrode active material powder: 85% LiCo0 2 powder with an average particle 
size of about 10 |im 

-Conductive material powder: 10% graphite powder with an average particle size of about 3 
|im: 

-Dispersion medium: 30% isopropyl alcohol 
-Curing catalyst: 0.1% triethylamine 
[0031] 



((Coating solution for positive electrode active material)) 
-Particulate binder: 5% (meta)polymethyl acrylate particle with an average particle size of 
about 5 urn, having an unsaturated double bond on the surface ("Microcril", manufactured 
by Toyo Ink Mfg. Co,Ltd.) 

-Positive electrode active material powder: 85% of a LiCo0 2 powder with an average 
particle size of about 10 jim 

-Conductive material powder: 10% graphite powder with an average particle size of about 3 
|im: 

-Dispersion medium: 30% isopropyl alcohol 
((Coating solution for positive electrode active material)) 

-Particulate binder: 5% of the fine particle described in the synthesis example (2): 
-Positive electrode active material powder: 85% LiCo0 2 powder with an average particle 



size of about 10 |im 

-Conductive material powder: 10% graphite powder with an average particle size of about 3 
|im: 

-Dispersion medium: 30% isopropyl alcohol 
-Curing catalyst: 0.1% triethylamine 
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